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(54) DIRECTIVITY CONTROL METHOD FOR ADAPTIVE ARRAY TRANSMITTER-RECEIVER, RADIO COMMUNICATION 
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(57)Abstract 

PROBLEM TO BE SOLVED: To reduce hand-off frequencies and to prevent the 
deterioration of the communication quality due to inter-station interference, in a 
radio communication system using an adaptive array transmitter-receiver. 
SOLUTION: This system performs amplitude and phase weightings for the 
transmission/reception signals of plural arrayed antenna elements 31 by a 
weighting device 32 and performs communication between a base station having an 
adaptive array transmitter-receiver performing the distribution of transmission 
signals to the antenna elements 31 and the synthesis of the reception signals from 
the antenna elements 31 in a distribution/synthetic part 33 via the weighting 
device 32 and plural terminals. At this time, a directivity control is performed by 
transmitting a reference signal to the adaptive array transmitter-receiver from a 
desired direction and a non-desired direction at the time of installing the base 
station, calculating a weighting coefficient in an external arithmetic unit 36 based 
on the reception signal of the reference signal of the adaptive array transmitter- 
receiver and setting the coefficient to the weighting device 32 via an interface 35. 
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(xr-^s 105). ^ommmnoygmisnz-i > 

?7i-X35 «A>LTftttiftff*a 3 6 tC&i!bT« 
Ufv^S 10 6). 
[0 0 3 8] Xr'V^S 1 0 2*5itCS 1 0 5T 

mm-rz&mm*%tVT\*. mtf&XM©itatt. & 

6. n 3 LTffia:&flJ3.fctf#»ra#iai©M£ : *- F*< 

«fi#K:«-^V»TS*«»©«*IHFb (Xfy^S 1 
0 7) . Cn6ffll*it*'f >^7i-X3 5£:frb 
Tfi*-#^gg3 2»Ct8jrr* (Xt7 7"S 10 8) . S 

*{fcgc©ts:£«. -t©«»©«[k:»i6bfc«»«^«:^I 

fix, ^©±'5ica*«scSrstSbT¥B 
^Mica*-M^§§3 2i:ts^Lfci, afire— Ftcfc* 

(Xf7 7S 10 9). 

[0 0 3 9] Xf77"S 1 0 7 T©a*«&fii©S5J*:£ 
£©— WctniTlftgrr* t, ^-rma^lfiJiBOS^:— F 
T tiSTraTj |6]©7 >^±^ < fc* «t 5 fC. ^1 

©■tnj:o*#<fto. H«wictt»*4:fca«fc , 5fra 

nrra*[6]©7>7 L ±'y'l'>^iO/h$</4SJ;5tc. M 
*tf«*Wlt«©*!H«*f©S««^«**»a*#lt(WI 

©-en i <o /h ^ < ^ o . «c li^/j^ tt±z>£ots.m 
- -5 bx*©?)nfca*-^^©fii$:a 

3 fcma^i6jtc«7 >^i-y-( >^a^ < , ^ma*isi 

tc«7>7 L ±^>A</h^^fg(6)»:A^->^B£^n 

So 

[0040] iwj^fcffiftffi/'t*— >*#srr*;it 

tC«tO. *4a«!»2 1 ti?ra*IfllK:tt«-r*J(B*2 2 
ts&«a««:fT3«^. »tt-r4Sifi»*»6© ; F*»cJ:* 
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OSiffi^ 2 1 ©MD-t'7l'J7©Af^ &«£*©*'.- 
-f £ □ ir £ n -fe ;i/ <h n o fz <fc 5 Id /Js 5 < r -5 H <t & 

£# o A > H * 7 ©«g£ (£ < T S C t ri<T- 

[0 0 4 1] ♦fcajefflTCttT^T-* ^7H 

[0 0 4 2] seac. *nmmi&T'\t7?77-'<-7Ti' 
■i as«*«©n«ic»tt6n&*i>»«»siii3 6 Tl 

tCttllt^WffifiKtcrffcitC-f >^7i-^ 3 5 £iiJDf £ 
/£#T-J;V>fc©, 7^f^7U-t it§<fgg©/M!! 

[0043] ftfc, ±te3HJS^sg-rtt7y^^^yi^ 
^(^] ic «7 >^-^y <r # < , ■ im m^\pi \z \zt > 

■r-J-y-f >**/h3 ^fg|pH4/t^ - 2> «fc 5 13 L 
BTrM*|6l*5J:UF#^a*|p)©^Tn*»-^©^|6j 
?!»&©*#BS{I^£iHf U ^©giUHflcg-^Tjg 
fa&rt$'->$:WJ&-rz>£.oizVXh&^. 

[0 0 44] &tz. ±S2^iS^^T«a*Mttlg 32$ 
7>ft*f3 l©16«JBK:«ttUTRF«*«l»ttI 

[0 0 4 5] S&tC. S*.#»©it^©fc*{Cffl^-5# 

i*, *H&g^&H3 6A>e>l*#ttS3 2 ICftLTtett 
*«»e#©W«T&< »*«R©|fiE»©««fce2! 

[0 0 4 6] e%2<D-Mmmm) a 2 

Sffl5t5 2 2 IC7l^-A|*I©S^-5^^AXO-y SSrfiJD^ 
TTSlfe^2 1 i©WTa«*fT5«r#*J£**it©J(t 

Sr^K-rSlTabO. TX1, TX2, TXNIiSil 
2 1 ^e>Nffl©^SS85|c2 2^©iHfi^p©j|Hi^-f AXD 
y'K TR1, TR2, -, TRNI1NI©#S*2 2 

2 i-v©m«^ (sum 2 1 ©smst) ©3 

XI, TX2, -, TXNT immyU-A$:ffif$.V> 

TR2, -, TRN 

[0 0 4 7] *£;K«ffiH:.-. £©J:3&B¥#ffl£;«ffl« 



<fc 0 filtittMW £?t 5 .J; o \z Ltz fc©T*-5,, 
[0 0 4 8 ] , @6 D -5 1 -V — h 

*5t^TgT«»p#^fctta*«sc©^j&^%±-r-5 

SS^ttXr 2 0 4 IC^UT 1 7 

©j*g^£Wr"f ZlPiZofr&t®^ (T^y-yJS 2 0 
2) . WrT*£^iH-gLfcS*&&©fiI£;*;E >J lc 
»#&A/fc*&» Xt';7"S 2 0 4 Kit*-, JEFrb&lWS 
£-tefit£Xx-.y?'2 0 4ICiltl. Xx77'2 0 4T'l 7 

u- - a 7 T £ t nvr 3 n s * t * ^ »j ic sett $ nr 

•V7S 2 0 5) . fLT. iSI(B*fcttg(i&fT^ (7.^ 
•>ys 2 0 6~S 2 0 8) . 1 ^"f A7.D-> h©j@HI* 
fc«§{I«ICJ^±©K)f^ 0 jg-r. 

[0049] z\o&z>iz*mmMm-v\z, &^^axd 

<^ h«tC7y7"5 1 ^y7U-1'j*gfflgM©a*^$^ 
^fjT*^)t9#AT^ffl-r-5C:tlCj;0, ffe©Sife^/5v5, 
©T^tC«t-r.T-tei*^(C*3lt^±^'f AXD 7 htf& 
«^UEfctt*©*Rjfr*Ct3&«T*, /MjSR«iH©W 

[0 0 5 0] d©^^. S^-f A^.D-> h©S*.^R 

^t. «a©7>^^-^©^ni^$a*.#^sg$^ 
isT&i&Lrzm<D%:mm^m,jjtfT'&z>tzrt*:g<ti2> 

[0 0 5 1] ifc. §^-f AXD7 hS©S*#&$:ja 
13 6 ©7 Y- h «t 5 (Cg-^-f AX □ v 

<&SErrL,TS7U-A©&^-f AXD-y hT©S*#& 

©»i6jtt^^->ftii-^*»«c«»e»BB«©jc»t:iia 

©Wrf SI&KH fSjA.B&^'fAXD7 hF*gtc^sn 

[0 0 5 2] (^3(Dmmmm) H7£#!1L-T 
Ty-T'y-^ y~7 U-f MSfiSS©ft&©^Jg®»COtiT 
IKUTf-So H7ti, **16»jgK4j^4S%^2 lrt© 
T^f -f 7"7 U-f ISfigItl*MMI:fii4*l. 
i^B©*8<#£*T:/o-;/:J7|lT<&£>. ia3»C*bfc'^ 

ffimmtmmz, mm^y^m^s i^m^.mmz 

E^JLT^$tl-5 7>7 i ^-7U"f 3 O^iV^nS. 

[0 0 5 3] S7>ftlf 3 1 \Z\t, RF/IF7D 
>hX>F4 l*^-bT«JfC©a*M»t»4 2*^»$ 
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i wiHSfHi ^KWLT^-x/OFirrfi*** (tt 

^-tttt^fr? Z\h\ZU2>. a<*-tttt§§4 2£>«ktf 

RF/1F7D>M>F41 Sr^L.T&7>^^-^T 
3 l-\WiM<g<I5?-ro^BHt7>^^^3 1^<=>©§11 
©**©£l«*fT3$*IB/-&J*»4 3*i<fctfi!tg«a&4 4 

[0 0 5 4] $e>t3, ffi^ftttH4 2<DS*^S^A 

i-X4 5©te73©#— HcWiS*^ h "7-^7 4 7 
bmSP«ff^fi4 6d«j|iStl5. nSBSMS£«4 6 

to o 5 5] a^coafflici^bTtt, mmm\z\zm&m 

&M4 3f£«fcOS3fttttgS4 2C»EiSn. CdT'M* 
M»A«asnfcft. RF/]F70>M>H4 1l:J: 
0 1 F»^RFS'si^$nT7>ft*f 3 1 tC« 
*S£n-5. §mB#lC«T>5 L ^^3 1 ©SIHf^R 
F/IF7D>M>H4 ll:J;0RF»-I F?g— ^ 

-^>H#^t*«isn/ta. s^#i7i§4 2(c<tD 
fc^s ii^fgP4 4tcA73$nT«is*sf7fcn^o * 

y h"7-£7 4 7»C»«anT*t), WSI^->h , 7-^4 
7a>&jM«{f^©^£ft*^-:5'(f4©{fcil&£§W\ $ 

*>\z&m&mv-}t7 : -9*m&*v hi-* 4 7 \zmih 

[0 0 5 6] ftffittffgg^ 6£ 

b x a i-t it w co ft st> © m m © -/ □ -t > -y- * ffl v & 

gj&<ft<, *F»*y h>7-^4 7»C«SJ££ttfcffig©7 p 
D-t?-y-y-£<£fflf £#T#3©T-. SftHilli->^.7 1 

[0 0 5 7] fc*. **J£^TttS*f*tt*^— 
> FffiTfTo7c#. 0 3 IC^U^^M^ilsHttC I F 

vm4<D'&mmm -&\z. ms^mmvxyy^^^ 
t u-i m^mmmcomm-M^mmz-D^xmmt^. m 

S:^-r^"n->i7|gT*^. 13 7 £13— f»#KR-?sj#<& 
^LTlttRe-r'5<h, **«S»*ttH7 0«(«C^ : E , J4 

[0 0 5 8] X =E »J 4 8 It, M^tt tt§§ 4 2 ©M*^g( 

is^ATjv.ist-i' >^7i-x4 5 t©r^tct$A$nr*5 

D , S^&©ffi£i£&-t •&£:#>© t>©T$>3., d©* 
^EU4 8fC, ^)f«14 6T-S«*SnW»*5/ 



s£je®TfttWLfc<t5tcsife^2 i (vmmm^immm 
i§4 2fc*iBjfewic«jrr*c:£a»T**. 

[0 0 5 9] *|gJS^T-«^lrW^* y h 7 

#Sc©tf$g^^p#yy7"^^ -7*7 u-fiMsmg^tceii 

^©M^^'J 4 8 tC— BJSJf bT&ttfcf. a*-#Sc^r 
^MUJft^KO, S*fl' ; »©fiSI8£fl-gBSS£&B4 6 
SWU^-V t-9-7 4 7 ^Lty^f-f 7"7H m 

[0 0 6 0] £fc. /t'J 4 8ICEPR OM, EE PR 

oM<D&otL*m&Q**v&m\>'>tiiz'nm&i\ztti,T 
n«*»««4 6»c*i^r*»aBl©»iSitt^^->k: 

WlSlxfcB*«R©il&iMS'bT;** 'J 4 8Kffii#UT 

^ n e. (DS^sccDa^^gp^ <-> comyimmz ± 

oTjtt'J 4 8*»6a*?WC«*HibT«*Wt»4 2 

[oo6i] **«s#»fc.k%yy:/y*:*7'wais 

tt, JISl©*16»lB-ClflWlxfc»lpJttWfl*J56t«ft*^ 
<t^lCB#«-t!)^a->X'7 i AlC*3ViT : &^'f A7D 7 F« 

i:i*«R6« o txt^t zmftftimwfimz t>m 

ffl^Dltg-rfc-S. *©«'&.■ ^'J 4 8»Ctt0!l*.W"&* 
-fAXDy F«©B*«&©*&£«J#LT*5mi*J;^. 
[0 0 6 2] (fg 5 ©gli»-$Ss) *lc, B9*#BHUT 

Ty-frj ^7U"im^m^s<om<onmmmz-z>^x 

mmTZ. 09(4. *5iJE^lC*3tj--5Slfe^2 1 1*|© 

**J6»JB^V^43.= y M*3»flM9'S«4 9*«» 
Iten, iOiSgi4 9 t«*f*»t»4 2 tfflBtl 

[0 0 6 3] CO/t'J4 8tC. AOiRI|[SB4 9T- 

flCM-VdnfcB»ffft«fiy«LT«< citic<fco. «i 

©5feJS^TIft93Ufc<k'5lcSfl6^2 lfflSfi^^I 
fi^tttJU/fcl***®**/*'] 4 8 ^Hl* 

[0 0 6 4] $7c. 4 8 ICE PROM, EE PR 

wtt*j*o->^7-A*«jsjt-r4i:t!i(»T#*. 2 etc. 
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[0 0 6 5} ^JS^SUCk-ST^yT 1 ^ 77U-Tj@!§: 
<l£Bl±, »l©*tt»«TK!BUfc»iajttMW*8!t 

tt)iiffl*^BgT$>-2>» ^©*g£. 4 8\Z\t&IX 

R F *TffT O J: 5 »C UT «k H. 
[0 0 6 6] 

[fg93©xim] W±iftiy!bfc<t3tz, *5E^tci*a«7 

«%R»cflttTtl»©iMIH«**Sa«U gifc^rt©7 
y^f^ 77 U-f JSSA gBtC*5HT#H8«^©§ffi<f 

mzm-^zTyj^j :/7u-f aa«£B©a*«»* 

[0 0 6 7] Q:9T. *Jtt»£irrS3&l6]fcffi«-j;*** 
t*»a««rfr-5«&. &©T#fc:J:*a« 

w* s « a * a < r * £ t #t * a & © t A»&aaa 

©fcV»a«areJB£&*fc©, *Jltt»a*#'5yN> H 
*7©«*fcflS<-r*;:iatT*. ±0a«ft»a»filJt 
-T-5. 79-f=r4 ^7H , ag«*«©»«Wr$ 

6Ctt3faffiWlca**»S:ffHIUT¥H«WCKJE-r 

n«\ «©7^^f'f > r TL"r7>x^-o«fc-5tca<f 

& + T 65 tC B *« W. £ KMT Z 75 & \Z Jt« L T B * 

[0068] *«wic±n»m»«*aa«*fT 
ttn-^M&icssjgr* c t ic «k 0 . iosws©^ 

lcJ;oT— aBBfcfcttfc^'TAXny htfatt^Fflg 
fcR&*©*l«jfr*£fca*T*. flttftXBraBWftlJfl 

[0 0 6 9] NA^Dy h«(ca»ffft««IO 

107 A©B— ^ KT©a 

«Bfi©ffiffltt/^->£«**>&«*e«»«©B» 



Ktt&nfcft*BBCJ:9B*LfcB*ttft«7*'7'7-. 
tlCctO, 7*'7'7 L 4 7'7U<'ra£ft£B€£trS 

[0 0 7 0] *58W©«aia«->^7-AfcJ:n 

tf. 7^774 7^i^aaft£B*fffiM£*ifc*a* 
7*7i^aa«BB«ceauTB*fcw*aic«jrr* 

^tt«k0. *»ilB£LTB*tttttfg©fc«>©#ffl 
©7*ol*y-9-«jfl«,>*£:»Bj&tj&:<, *ra*-;/ h7-£l;: 

T. *Sia[I->X^A^ft:W^X MSrffiB-rsctfltT 

[0071] *asw©«taa«->^7 t Aicj:n 

«*, 7^7^ 77^^aB<lgBa<»a^nfcWa* 
•y h7-*fc«»BBft«ttU ttnHCMlCJ:0B)i 

«BBfc8»7-&njfcE«^R»;:«#u coEttfat 
n&a*«**:tt*uj LTBa-tttt^atcBje-r 

««**«©8tBBBa»&*a*v h7-**fl-LT7 

[0 0 7 2] #3S91©7:$'7>-<' 77l"TaBA 

SITU, B*f*Jt*RU:K«StifcB*«»4JJ:t/CB 
««*t7^7T--r 7*7U-raS«BB©fl-«»;:Ktt& 
ttfc«*BB»ceaU *^^ffSBfc«k O&tJf Lfc 
afcttB*ffft£B*f^¥fttcB£-r«fc©lc7*'?' 

77H aSBSBICSSA-r-S-f >^7i-X« 
ttfcCttciO, B*«Btn«©*»Bfi-C»»-r« 

«»fc*»BBStttt*&B**tt^©T. 7^/f-f 7 
7U-fa$BBB«:$t»a«lRCD«J«*(Bll5ft:bT/hSa 

[0 0 7 3] Bfc, *^©7^7"r>f^7MS5fi 

ttCfcO, i'-f A7.Dy h»oa*«»©«J0BA3&»« 
St^c-St^'btC. mi7L — A©l^ — ^"f AXO-y hT 
©a^-^Sfc^SgrtLT^T'U— A©S^-f A*Dy FT 

[si] s£*©iiaa<i->x^A^^-rii 

[H2] *»w©— *Jsaa8k:«*aaa«->^xAi 
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*i£€:BlWT*fc«>©B 3 0 

[S3] *$£W<D-'MffiBm\Z&Z>7y7T4 ^7H 3 1 

MSft«Bfe«ty : i1-g6^§©«B£^S-r7*a-y/7 0 3 2 

[04] *5gW©-'*Jg^lC^^7y-7>^^7H' 3 3 

^mmw<D?8favmw^-m*:7K-t7u-^*-Y 34 

[0 5] Bf##J£'fi7U'-A©f?§E££^-r0 3 5 

[06] *mw<Dm<D , Mmmm\z&z>7y-77--<77i' 3 6 

[07] *%W<D®.(D-mmmmz'&Z>7?-7 : r-<-f7\s 4 2 

-f i*S<f gB*5<fctf^gB3!SaM8B££^-r:/a 0 4 3 

[08] ^mcDi&commmwAzm^yy-y^^ -jtv 44 

-f M^fgfi:fe«fclW^g®<^)££*T:?CJ-V^0 4 5 

[0 9] &&W<Di&<DnffiKm\Z%kZ>Ty-7 : r'(77U 4 6 

-fi*^I^S<73«flE^^-ryn-vi7 0 4 7 

m^-omw] 4 8 

11,21 -*KlftSifeM 4 9 
12, 2 2 •••iS«SSg5!? 



•7^f^7K7>ft 
-RF / 1 F 70>M> K 




[0 2] 




[0 7] 

[0 3] 
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14] 



( START ) 




S101 



Yes 










^S102 






> 


^S103 






m 




S104 



S106 



am*- k 



S107 
S108 
S109 



[El 5) 



TX1 



TX2 



TXN 



RX1 



RX2 



RXN 



TX1 



TX2 
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[06] 



S201 ( START J 

, V _ , 



S202 




S203 



S204 



Yes 





No 






S206 



S205 




S208 



[08] 



.41 



□ 




48 45 



44 



47 



46 
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